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There are apparently two interpretations for such expressions as siritakunakatta
(‘know-want-not-past’): direct negation of siritai (‘know-want’) and the interpre-
tation where the negation of knowing is preferred. In this article, I will aim to
clarify that such apparent ambiguity concerning the scope of the negative mor-
pheme nai can be explained by compositional semantics. Formal semantic repre-
sentations will be given for such verbs as sitteiru (‘know’) and embedded inter-
rogatives, which will then be combined with the semantics of tai (‘want’) and the
apparent ambiguity mentioned above will be shown to follow.
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1. ????
??????????????????????????????????????
???
(1) ?????????????????
a. ??????????????????????????????????
b. ???????????????????????????????
(1a)????????????????????????????(1b)???????
???????????????????????????????????????
????????????????1
(10) ?????????????????
a. ??????????????????????????????????
:Want(s;Know(s; [[??????]]))
b. ???????????????????????????????
Want(s;:Know(s; [[??????]]))
?? (1)????????? (2)????????????????????????
?? n????????????????????
(2) ???????????????????
a. ??????????????????????????????????
:Want(n;Know(n; [[??????]]))
b. ???????????????????????????????
Want(n;:Know(n; [[??????]]))
??????????????????????????????????????
??????????????????????(10a), (2a)?????????????
???
?????????????????????????????(10b), (2b)?????
???????????????????????????????????????
???????????
2. ?????
2. 1. ????????
????????????????????????????????????????
????????????????????yes/no????????????wh?????
??????
1??? s???????????????????????????????????????????
????????????? 4 ??????[[?]] ??????????????????????????
?????????????? 3 ???????
???? ???????????????????????? 15
A. ??????
???????????????????????????????????????
(3) a. ??????????????????
b. ????????????????
c. ?????????????????
d. #???????????????
e. ???????????????????
f. ?????????????????
???????????????? (3c)???????????? (3d)???????
????????????????????????????????????????
???????????????(3f)???????????????????????
(3f)???????????????????????????????????(1b)
????????????????2
(4) ????????????????????
?????????????????????????(=??????)???????
???????????????????????
????????????????????????
(5) ???????????????????
a. ??????????????????????????????
b. ???????????????????????????????
?????(1b)????????????????????????????????
??????????????????3
B. ????????????
?????????????????????????yes/no????????????4
2 ????????????????????????????????????? (3d)????????
???????
(i) #??????????????????
3 (3d)???? (5)???????????????????????????????
(i) ?????????????????
a. #????????????????????????????
b. #?????????????????????????????
4??????????(i)????????????????????????????????????
?????????
(i) ????????????????????
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(6) a. ???????????????????
b. ?????????????????
c. ??????????????????
d. ????????????????
e. ????????????????????
f. ??????????????????
??????????????????(6d)???????????????????
???????????????????
(6d)????????????????????????/?????????????
(1b)????????????????5
(7) ????????????????????/?????
??????????????????????(=??????)??????????
????????????????????
???????????????????/????????????????????
?? 3??????(9)????????????????????????
(8) ????????????????????
a. ??????????????????????????????
b. ???????????????????????????????
(9) ??????????????????
a. ????????????????????????????
b. ????????????????????????????????
C. ?????????
??????????????Wh???????????
(10) a. ????????????????
b. ??????????????
c. ???????????????
d. ?????????????
e. ?????????????????
f. ???????????????
??????????????????????????(10d)????????????
?????(10d)????????????????????????/???????
??????(1b)????????????????
5?? 2??????????????????????????????
???? ???????????????????????? 17
(11) ?????????????????/?????
????????????????????????(=??????)????????
??????????????????????
?????????????????????? (10)?????????(12)???
?????????????????????
(10) ?????????????????
a. ??????????????????????????????
b. ???????????????????????????????
(12) ???????????????
a. ????????????????????????????
b. ????????????????????????????????
2. 2. ??????
????????????????????????????????
(13) a. ???????????????
b. ????????????
????????????????????????????????????
(14) *??????????????
2. 3. ???????/??????
???????????????????????????????????/???
??????
(15) a. ?????????????????/?????
b. ??????????????/?????
???????/???????????????????????????????
???????????????????????????/?????????????
???
(16) ???????????????/?????????
a. ??????????????????????????????????
b. #???????????????????????????????
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????????????????????????????????????/???
????????????????????????????6 ???????????
?/?????????????????????????7
3. ????????????
3. 1. ?????
????????(3a)?(17) ?????????????????????????
??????????????????????[[?????]]????? hs; ti???
?proposition: ??? s??????????[[??]]???? hhs; ti; hs; tii???????
??x???? e??????p???? hs; ti??????P???? he; hs; tii???
???Know???? hhs; ti; he; hs; tiii???????Know(p)(x)???? e?????
?? hs; ti???????? 2?????? Know(x; p)??????
(17) ??????????????????
?? w? w 2 [[?????????????????]]
a. [[???]] = P P(n)
b. [[?]] = P P(k)
c. [[???]] = x [Win(x)]8
d. [[??]] = p fw0 : w0 2 pg9
e. [[?????]] = p xKnow(x; p)
f. [[?????]] = [[?]]([[???]])
= [P P(k)](x [Win(x)])
= [x [Win(x)]](k)
=Win(k)
g. [[???????]] = [[??]]([[?????]])
= [p fw0 : w0 2 pg](Win(k))
= fw0 : w0 2 Win(k)g
h. [[?????????????]] = [[?????]]([[???????]])
= [p xKnow(x; p)](fw0 : w0 2 Win(k)g)
= xKnow(x; fw0 : w0 2 Win(k)g)
6?????????????????????????????????????????????????
???????????????????????
7?? 4 ????????(12b)??????????????????????????????????
????/???????????????????
???? want to know? wonder?????????????????????????????????
??? (2016), Yang (2017, Chapter 3)????????
8[[???]] ???? he; hs; tii??????????Win(x)????? hs; ti??????????????
????
9[[??]]?????????????p p??????????????p??????????????
?????????????????????????????????????????????????
???
???? ???????????????????????? 19
i. [[?????????????????]]
= [[???]]([[?????????????]])
= [P P(n)](xKnow(x; fw0 : w0 2 Win(k)g))
= [xKnow(x; fw0 : w0 2 Win(k)g)](n)
= Know(n; fw0 : w0 2 Win(k)g)
????Know ???????????????????????????????
????????????????????? (presupposition)?????????? (A)
??????? (P)???????10
(18) ?? w?????????? p???? w 2 Know(a; p) i
P: w 2 p
A: BEL(a)(w)  p
(18P)???? w?????????? p???????????????????(18A)
???? w?????a????????a????????????????????
BEL(a)(w)??????????????????????
??????????????????????????????????? p???
w????? (w 2 p)??????????????????? p?????????
???????????BEL(s)(w)  p??????????????????? (19)
?????????????
(19) ?? w??????? p???? w 2 Know(a; p) i
P: BEL(s)(w)  p
A: BEL(a)(w)  p
?????(3a)??????????????????????
(20) ??????????????????
?? w? w 2 [[?????????????????]] i
w 2 Know(n; fw0 : w0 2 Win(k)g) i
P: BEL(s)(w)  fw0 : w0 2 Win(k)g
A: BEL(n)(w)  fw0 : w0 2 Win(k)g
??????????????????????????????????????
????????????????
(21) ?? w? w 62 Know(a; p) i
P: BEL(s)(w)  p
A: BEL(a)(w) 6 p
10(18P)????????????????????? (conventional implicature) (cf. Grice (1968); Karttunen
and Peters (1979); Potts (2005))???????????????????????????????????
?????????????????????????
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??????(3a)????? (3c)?????????????????????????
(22) ?????????????????
?? w? w 2 [[????????????????]] i
w 62 Know(n; fw0 : w0 2 Win(k)g) i
P: BEL(s)(w)  fw0 : w0 2 Win(k)g
A: BEL(n)(w) 6 fw0 : w0 2 Win(k)g
(20)? (22)?????????????????????????????????
???????????????????????????????????
??????(3b, d)??????????????????????????????
????????????????? (3d)?????????????????????
(23) ????????????????
?? w? w 2 [[???????????????]] i
w 2 Know(s; fw0 : w0 2 Win(k)g) i
P: BEL(s)(w)  fw0 : w0 2 Win(k)g
A: BEL(s)(w)  fw0 : w0 2 Win(k)g
(24) #???????????????
?? w? w 2 [[??????????????]] i
w 62 Know(s; fw0 : w0 2 Win(k)g) i
P: BEL(s)(w)  fw0 : w0 2 Win(k)g
A: BEL(s)(w) 6 fw0 : w0 2 Win(k)g
3. 2. ???????????
??????????????????????????????????????
?????????? (cf. Hamblin (1973); Karttunen (1977); Heim (1994); Sharvit (2002),
etc)???????????????????????????Karttunen (1977)???
???????Karttunen (1977)?????????????????????????
????????????????? hs; hhs; ti; tii????
(25) ?? w? [[?????????]](w) =
fp : w 2 p ^ [p = fw0 : w0 2 Win(k)g _ p = fw0 : w0 62 Win(k)g]g
????????????????????????????????
(26) [[????]] =
q fp : w 2 p ^ [p = fw0 : w0 2 qg _ p = fw0 : w0 62 qg]g
?????? (25)??????????
(27) ?? w? [[???????]](w) =
fp : w 2 p ^ [p = fw0 : w0 2 Win(k)g _ p = fw0 : w0 62 Win(k)g]g
???? ???????????????????????? 21
???????????? (25)??????????????
(28) ?????????????????
?? w? w 2 [[????????????????]] i
w 2 Ask(n; fp : w 2 p ^ [p = fw0 : w0 2 Win(k)g _ p = fw0 : w0 62 Win(k)g]g)
???(25)??????????????????????????????????
???????????????? Know????????????????????
????????????????????????Heim (1994)??????????
???????????????????????????????????????
????
(29) ???????????????????
?? w? w 2 [[??????????????????]] i
w 2 Know(n;ANSw([[?????????]])(w))
????ANSw ???????????????????????????????
????????????????? Q???????????????? hs; hhs; ti; tii
???????11
(30) ANSw(Q)(w) = fw0 : w0 2 \fp : p 2 Q(w) ^ w 2 pgg = \fp : p 2 Q(w) ^ w 2 pg
ANSw ???? w??????????? Q???????????????????
???????
(25)? (30)???????????
(31) ANSw([[?????????]])(w)
= \fp : p 2 fp : w 2 p ^ [p = fw0 : w0 2 Win(k)g _ p = fw0 : w0 62 Win(k)g]g ^ w 2 pg
= \fp : w 2 p ^ [p = fw0 : w0 2 Win(k)g _ p = fw0 : w0 62 Win(k)g]g
????????????????? Know?????????????? ANSw ?
???????????????????????????????????????
??????????????12
(32) ?? w? w 2 Know(a;ANSw(Q)(w)) i
P: —
A: BEL(a)(w)  ANSw(Q)(w)
(32)?????????? (29)?????????????
11ANSw ??Heim (1994)? ans1?Sharvit (2002)? ANSweak ??????????
12???? Know? (21)???? (45)?? Know????????????? 2 ???????????
??????????????????????????????????????
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(33) ???????????????????
?? w? w 2 [[??????????????????]] i
w 2 Know(n;ANSw([[?????????]])(w)) i
P: —
A: BEL(n)(w)  ANSw([[?????????]])(w)
????????????????????????
(34) ??????????????????
?? w? w 2 [[?????????????????]] i
w 62 Know(n;ANSw([[?????????]])(w)) i
P: —
A: BEL(n)(w) 6 ANSw([[?????????]])(w)
(35) ?????????????????
?? w? w 2 [[????????????????]] i
w 2 Know(s;ANSw([[?????????]])(w)) i
P: —
A: BEL(s)(w)  ANSw([[?????????]])(w)
(36) ????????????????
?? w? w 2 [[???????????????]] i
w 62 Know(s;ANSw([[?????????]])(w)) i
P: —
A: BEL(s)(w) 6 ANSw([[?????????]])(w)
????(36)??????(24)?????????????????????????
?????????
3. 3. ????????
?????????????????Karttunen (1977)???????????????
(37) ?? w? [[??????]](w) =
fp : w 2 p ^ [p = fw0 : 9x [w0 2 Win(x)]g]g
????????????????????????????????
(38) a. [[?]] = P x P(x)
b. [[?]] = P fp : w 2 p ^ [p = fw0 : 9x [w0 2 P(x)]g]g
??????? hhe; hs; tii; he; hs; tiii ??????? he; hs; tii ????????????
he; hs; tii??????????????????????????????????
(39) [[?????]] = xWin(x)
???? ???????????????????????? 23
[[?]]??? [[?????]]??????????????????????
?????? (37)??????????
(40) [[???????]](w) =
fp : w 2 p ^ [p = fw0 : 9x [w0 2 Win(x)]g]g
???????????? (37)??????????????
(41) ??????????????
?? w? w 2 [[?????????????]] i
w 2 Ask(n; fp : w 2 p ^ [p = fw0 : 9x [w0 2 Win(x)]g]g)
???(37)?????????????????????????????????
?????????????? Know???????????????????????
?????????????????????????????????????????
????????????????????????????????????????
(42) ????????????????
?? w? w 2 [[???????????????]] i
w 2 Know(n;ANSs([[??????]])(w))
????ANSs ????????????????????????????????
????????????13
(43) ANSs(Q)(w) = fw0 : ANSw(Q)(w) = ANSw(Q)(w0)g
(37)? (43)??????????
(44) ANSs([[??????]])(w)
= fw0 : ANSw([[??????]])(w) = ANSw([[??????]])(w0)g
????
ANSw([[??????]])(w)
= \fp : p 2 [[??????]](w) ^ w 2 pg
= \fp : p 2 fp : w 2 p ^ [p = fw0 : 9x [w0 2 Win(x)]g]g ^ w 2 pg
= \fp : w 2 p ^ [p = fw0 : 9x [w0 2 Win(x)]g]g
?????????????? Know?????????????????????
????????????????????????????????????????
?????????????????
13????Heim (1994)? ans2 ????????????(know)???????????? (exhaustivity)?
????????????????????? ans1 ??????????????? ans2 ???????
(i) a. ans1(Q)(w) = \fp : p 2 Q(w) ^ w 2 pg
b. ans2(Q)(w) = fw0 : ans1(Q)(w) = ans2(Q)(w0)g
?????????????????????????????????????????????????
???????
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(45) ?? w? Know(a;ANSs(Q)(w)) = 1 i
P: BEL(s)(w) 2 Q(w)
A: BEL(a)(w)  ANSs(Q)(w)
(45)?????????? (42)?????????????
(46) ????????????????
?? w? w 2 [[???????????????]] i
w 2 Know(n;ANSs([[??????]])(w)) i
P: BEL(s)(w) 2 [[??????]](w) = fp : w 2 p ^ [p = fw0 : 9x [w0 2 Win(x)]g]g
A: BEL(n)(w)  ANSs([[??????]])(w)
????????????????????????????????????????
??????????
????????????????????????
(47) ???????????????
?? w? w 2 [[??????????????]] i
w 62 Know(n;ANSs([[??????]])(w)) i
P: BEL(s)(w) 2 fp : w 2 p ^ [p = fw0 : 9x [w0 2 Win(x)]g]g
A: BEL(n)(w) 6 ANSs([[??????]])(w)
(48) ??????????????
?? w? w 2 [[?????????????]] i
w 2 Know(s;ANSs([[?????]])(w)) i
P: BEL(s)(w) 2 fp : w 2 p ^ [p = fw0 : 9x [w0 2 Win(x)]g]g
A: BEL(s)(w)  ANSs([[??????]])(w)
(49) ?????????????
?? w? w 2 [[????????????]] i
w 62 Know(s;ANSs([[??????]])(w)) i
P: BEL(s)(w) 2 fp : w 2 p ^ [p = fw0 : 9x [w0 2 Win(x)]g]g
A: BEL(s)(w) 6 ANSs([[??????]])(w)
????(49)??????(24)?????????????????????????
???????????????????????????????????????
?????????????????????
4. ????/?????????
??????????????????????????????
???? ???????????????????????? 25
4. 1. ??????????????
?????????????????????????????
(50) ??????????
??????????????????????????????????????
???????????????????????????????????????
??Heim (1992)???????????? w?????a?????????????
????? <a;w ???????????????????????14
(51) ??????????
?? w? w 2 [[?????????]] i
w 2 Wante(k; c) i
P: BEL(k)(w) 6 Own(k; c)
A: 8w 0 2 BEL(k)(w)[Simw0 (BEL(k)(w) [ Own(k; c)) <k;w BEL(k)(w)]
????????????????????????????????????????
???????????????????????????????????????
???
???????????????????
(52) ?? w? w 2 [[a? b????]] i
w 2 Wante(a; b) i
P: BEL(a)(w) 6 Own(a; b)
A: 8w 0 2 BEL(a)(w)[Simw0 (BEL(a)(w) [ Own(a; b)) <a;w BEL(a)(w)]
????????????????????
(53) ????????????
?? w? w 2 [[???????????]] i
w 62 Wante(k; c) i
P: BEL(k)(w) 6 Own(k; c)
A: :8w 0 2 BEL(k)(w)[Simw0 (BEL(k)(w) [ Own(k; c)) <k;w BEL(k)(w)]
= 9w 0 2 BEL(k)(w):[Simw0 (BEL(k)(w) [ Own(k; c)) <k;w BEL(k)(w)]
= 9w 0 2 BEL(k)(w)[BEL(k)(w) <k;w Simw0 (BEL(k)(w) [ Own(k; c))]
????????????????????????????????????????
???????????????????????????????????????
14????????Heim (1992)??????????????????????????Wante ?????
2 ???????????????<a;w ???????????????????
(i) ????? X;Y ?????X <a;w Y i x <a;w y for all x 2 X; y 2 Y .
???Simw(p)??p???????????w???????????????????? (Heim, 1992,
p. 195):
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????????????????????????????????????????
???????????????????????????????????????
???????????
??????????????????????????????15
(54) ??: ?????????????????????????????
?????????????????????????????
i.e., ???????????????????????????
4. 2. ???????????????
???????????????????/?????????????????? 2?
???Wantt ???????????
(55) ?? w? w 2 [[a? p???]] i
w 2 Wantt(a; p) i
P: BEL(a)(w) 6 p
A: 8w 0 2 BEL(a)(w)[Simw0 (BEL(a)(w) [ p) <a;w BEL(a)(w)]
?????a??????? p?????????????????a????????
?????????p???????????????????????
????????????????????
(56) ?? w? w 2 [[a? p?????]] i
w 62 Wantt(a; p) i
P: BEL(a)(w) 6 p
A: :8w 0 2 BEL(a)(w)[Simw0 (BEL(a)(w) [ p) <a;w BEL(a)(w)]
= 9w 0 2 BEL(a)(w):[Simw0 (BEL(a)(w) [ p) <a;w BEL(a)(w)]
= 9w 0 2 BEL(a)(w)[BEL(a)(w) <a;w Simw0 (BEL(a)(w) [ p)]
??????????????p?????????????????????????
?????????????????/??????????????????????
???????16
(57) #?????????????????
?? w? w 2 [[????????????????]] i
w 2 Wantt(n; [[?????????????????]]) i
w 2 Wantt(n;Know(n; fw0 : w0 2 Win(k)g)) i
P: BEL(n)(w) 6 Know(n; fw0 : w0 2 Win(k)g)
A: 8w 00[Simw00 (BEL(n)(w) [ Know(n; fw0 : w0 2 Win(k)g)) <n;w BEL(n)(w)]
15???????????????????????????????????????????????
??????????????????????????????????????????
16???????????????????????????????????????2 BEL(n)(w)???
??????
???? ???????????????????????? 27
????????????????????????????????????????
???????????????????????????????????????
???????????????????????????????????????
??????????????????
??????????????????????????????????????
???????????????????????????????????????
?????? (22)???? s???? n???????????????????
(58) ????????????????????????????
???????? w? w 2 [[????????????????]] i
w 62 Know(n; fw0 : w0 2 Win(k)g) i
P: BEL(n)(w)  fw0 : w0 2 Win(k)g
A: BEL(n)(w) 6 fw0 : w0 2 Win(k)g
?????(57)???? (57P)???????????? (58P)????? (58A)???
????????(57P)??????????(57)????????
(57)????????????????????????????????????
???????????
(59) #???????????????????
?? w? w 2 [[??????????????????]] i
w 62 Wantt(n; [[?????????????????]]) i
w 62 Wantt(n;Know(n; fw0 : w0 2 Win(k)g)) i
P: BEL(n)(w) 6 Know(n; fw0 : w0 2 Win(k)g)
A: :8w 00[Simw00 (BEL(n)(w) [ Know(n; fw0 : w0 2 Win(k)g)) <n;w BEL(n)(w)]
????????????????????
(60) #???????????????
?? w? w 2 [[??????????????]] i
w 2 Wantt(s; [[???????????????]]) i
w 2 Wantt(s;Know(s; fw0 : w0 2 Win(k)g)) i
P: BEL(s)(w) 6 Know(s; fw0 : w0 2 Win(k)g)
A: 8w 00[Simw00 (BEL(s)(w) [ Know(s; fw0 : w0 2 Win(k)g)) <s;w BEL(s)(w)]
(61) #?????????????????
?? w? w 2 [[????????????????]] i
w 62 Wantt(s; [[???????????????]]) i
w 62 Wantt(s;Know(s; fw0 : w0 2 Win(k)g)) i
P: BEL(s)(w) 6 Know(s; fw0 : w0 2 Win(k)g)
A: :8w 00[Simw00 (BEL(s)(w) [ Know(s; fw0 : w0 2 Win(k)g)) <s;w BEL(s)(w)]
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(60, 61)???????(57)??????????
(62) ??????????????????????????
??????? w? w 2 [[???????????????]] i
w 62 Know(s; fw0 : w0 2 Win(k)g) i
P: BEL(s)(w)  fw0 : w0 2 Win(k)g
A: BEL(s)(w) 6 fw0 : w0 2 Win(k)g
???????????????????????
(63) ?????????????????????
(63)????????????????????????????????????
??????????????????????w??????t??????????17
(630) ?????????????????????
?? w??? t? hw; ti 2 [[????????????????????]] i
9t 0< t[hw; t0i 62 Wantt(n; [[?????????????????]])] i
9t 0< t[hw; t0i 62 Wantt(n;Know(n;Win(k)))] i
P: 9t 0< t[BEL(n)(hw; t0i) 6 Know(n;Win(k))]
A: 9t 0< t:8w 00[Simhw00;t0i(BEL(n)(hw; ti)[Know(n;Win(k))) <n;hw;ti BEL(n)(hw; ti)]
?????????????????? t0 ????????????????????
???????????????????????????
(64) ?????????? t0 ????? w???????????????????
????????? t0 ????? w?
hw; t0i 2 [[????????????????]] i
hw; t0i 62 Know(n;Win(k)) i
P: BEL(n)(hw; ti)  Win(k)
A: BEL(n)(hw; t0i) 6 Win(k)
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????????????????
(630)????????(53)????????????????????
(6300) ?????????????????????
A: 9t 0< t9w 00:[Simhw00;t0i(BEL(n)(hw; ti)[Know(n;Win(k)g)) <n;hw;ti BEL(n)(hw; ti)]
= 9t 0< t9w 00[BEL(n)(hw; ti) <n;hw;ti Simhw00;t0i(BEL(n)(hw; ti)[Know(n;Win(k)))]
17???????????????????????????????????p ?????????
fw : w 2 pg????????????fhw; ti : hw; ti 2 pg????????????????????????
??????????fhw; ti : hw; ti 2 pg?????????? p?????????????????????
[[?????????????????]]?????????? Know(n; fhw0; t0i : hw0; t0i 2 Win(k)g?????
??????? Know(n;Win(k))??????
???? ???????????????????????? 29
???????????????????????????????????????
???????????????????????????????????????
?????????????????????????????????
?????????????????????
(65) ???????????????????
?? w??? t? hw; ti 2 [[??????????????????]] i
9t 0< t[hw; t0i 62 Wantt(s; [[???????????????]])] i
9t 0< t[hw; t0i 62 Wantt(s;Know(s;Win(k)))] i
P: 9t 0< t[BEL(s)(hw; ti) 6 Know(s;Win(k))]
A: 9t 0< t:8w 00[Simhw00;t0i(BEL(s)(hw; ti) [ Know(s;Win(k))) <s;hw;ti BEL(s)(hw; ti)]
= 9t 0< t9w 00[BEL(s)(hw; ti) <s;hw;ti Simhw00;t0i(BEL(s)(hw; ti) [ Know(s;Win(k)))]
????????????????? t0 ?????????????????????
?????????????????????????
(66) ????????? t0 ????? w??????????????????
???????? t0 ????? w?
hw; t0i 2 [[???????????????]] i
hw; t0i 62 Know(s;Win(k)) = 1 i
P: BEL(s)(hw; ti)  Win(k)
A: BEL(s)(hw; t0i) 6 Win(k)
????????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????(65)
??????????(6300)???????????????????????????
???????????
(6300) ???????????????????
A: 9t 0< t9w 00:[Simhw00;t0i(BEL(s)(hw; ti)[Know(s;Win(k)g)) <s;hw;ti BEL(s)(hw; ti)]
= 9t 0< t9w 00[BEL(s)(hw; ti) <s;hw;ti Simhw00;t0i(BEL(s)(hw; ti) [ Know(s;Win(k)))]
???????????????????????????????????????
???????????????????????????????????????
??????????????????????????????
4. 3. ?????????????????????
?????????????????????????????????(57)???
??????????18
18???????????????????????????????
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(67) ??????????????????
?? w? w 2 [[?????????????????]] i
w 2 Wantt(n; [[??????????????????]]) i
w 2 Wantt(n;Know(n;ANSw([[?????????]])(w)) i
P: BEL(n)(w) 6 Know(n;ANSw([[?????????]])(w))
A: 8w 0[Simw0 (BEL(n)(w) [ Know(n;ANSw([[?????????]])(w)))
<n;w BEL(n)(w)]
?????????(57)?????????????????????????????
????????????????????????????????????????
???????????????????????????????????????
???????????????(34)???? s???? n????????????
???????
(68) ?????????????????????????????
???????? w? w 62 Know(n;ANSw([[?????????]])(w)) i
P: —
A: BEL(n)(w) 6 ANSw([[?????????]])(w)
(58)??????(34)??? (68)???????????(58)??????????
?????????(67)???????
(67)?????????????????????????????? (32)?????
?????????????????????????????????????
(69) ????????????????????
?? w? w 2 [[???????????????????]] i
w 62 Wantt(n;Know(n;ANSw([[?????????]])(w))) i
P: BEL(n)(w) 6 Know(n;ANSw([[?????????]])(w))
A: :8w 0[Simw0 (BEL(n)(w) [ Know(n;ANSw([[?????????]])(w)))
<n;w BEL(n)(w)]
(70) ????????????????
?? w? w 2 [[???????????????]] i
w 2 Wantt(s;Know(s;ANSw([[?????????]])(w))) i
P: BEL(s)(w) 6 Know(s;ANSw([[?????????]])(w))
A: 8w 0[Simw0 (BEL(s)(w) [ Know(s;ANSw([[?????????]])(w)))
<s;w BEL(s)(w)]
(71) ??????????????????
?? w? w 2 [[?????????????????]] i
w 62 Wantt(s;Know(s;ANSw([[?????????]])(w))) i
???? ???????????????????????? 31
P: BEL(s)(w) 6 Know(s;ANSw([[?????????]])(w))
A: :8w 0[Simw0 (BEL(s)(w) [ Know(s;ANSw([[?????????]])(w)))
<s;w BEL(s)(w)]
??????????????????????????????????????
?????????????????????
(72) ??????????????????????
?? w??? t? hw; ti 2 [[?????????????????????]] i
9t 0 < t[hw; t0i 62 Wantt(n;Know(n;ANSw([[?????????]])(hw; t0i)))] i
P: 9t 0 < t[BEL(n)(hw; t0i) 6 Know(n;ANSw([[?????????]])(hw; t0i))]
A: 9t 0 < t:8w 0[Simhw0;t0i(BEL(n)(hw; ti)
[Know(n;ANSw([[?????????]])(hw; t0i)))
<n;hw;ti BEL(n)(hw; ti)]
(72)????????(53)????????????????????
(720) ??????????????????????
A: 9t 0 < t9w 0:[Simhw0;t0i(BEL(n)(hw; ti)
[Know(n;ANSw([[?????????]])(hw; t0i)))
<n;hw;ti BEL(n)(hw; ti)]
= 9t 0 < t9w 0[BEL(n)(hw; ti) <n;hw;ti
Simhw0;t0i(BEL(n)(hw; ti)
[Know(n;ANSw([[?????????]])(hw; t0i)))]
????????????????????????????????????????
???????????????????????????????????????
????????????????????????????????
4. 4. ??????????????????
???????????????????????????????????????
???????????? (67)????????????
(73) ???????????????
?? w? w 2 [[??????????????]] i
w 2 Wantt(n; [[???????????????]]) i
w 2 Wantt(n;Know(n;ANSs([[??????]])(w)) i
P: BEL(n)(w) 6 Know(n;ANSs([[??????]])(w))
A: 8w 0[Simw0 (BEL(n)(w) [ Know(n;ANSs([[??????]])(w))) <n;w BEL(n)(w)]
?????????(67)????????????????????????????
????????????????????????????????????????
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???????????????????????????????????????
?????(47)???? s???? n????????????????????
(74) ??????????????????????????
???????? w? w 2 [[??????????????]] i
w 62 Know(n;ANSs([[??????]])(w)) i
P: BEL(n)(w) 2 fp : w 2 p ^ [p = fw0 : 9x [w0 2 Win(x)]g]g
A: BEL(n)(w) 6 ANSs([[??????]])(w)
(47)????? (74)????????(58)?????????????????????
? (73P)????????????????? (74P)??????????(73)????
???
??????????????????
(75) ?????????????????
?? w? w 2 [[????????????????]] i
w 62 Wantt(n;Know(n;ANSs([[??????]])(w)) i
P: BEL(n)(w) 6 Know(n;ANSs([[??????]])(w))
A: :8w 0[Simw0 (BEL(n)(w)[Know(n;ANSs([[??????]])(w))) <n;w BEL(n)(w)]
(76) ?????????????
?? w? w 2 [[????????????]] i
w 2 Wantt(s;Know(s;ANSs([[??????]])(w)) i
P: BEL(s)(w) 6 Know(s;ANSs([[??????]])(w))
A: 8w 0[Simw0 (BEL(s)(w) [ Know(s;ANSs([[??????]])(w))) <s;w BEL(s)(w)]
(77) ???????????????
?? w? w 2 [[??????????????]] i
w 62 Wantt(s;Know(s;ANSs([[??????]])(w)) i
P: BEL(s)(w) 6 Know(s;ANSs([[??????]])(w))
A: :8w 0[Simw0 (BEL(s)(w)[Know(s;ANSs([[??????]])(w))) <s;w BEL(s)(w)]
??????????????????????????????????????
??????????
(78) ?????????????????
?? w??? t? hw; ti 2 [[????????????????]] i
9t 0 < t[hw; t0i 62 Wantt(s;Know(s;ANSs([[??????]])(hw; t0i)))] i
P: 9t 0 < t[BEL(s)(hw; t0i) 6 Know(s;ANSs([[??????]])(hw; t0i))]
A: 9t 0 < t:8w 0[Simhw0;t0i(BEL(s)(hw; ti)
[Know(s;ANSs([[??????]])(hw; t0i)))
<s;hw;ti BEL(s)(hw; ti)]
???? ???????????????????????? 33
= 9t 0 < t9w 0:[Simhw0;t0i(BEL(s)(hw; ti)
[Know(s;ANSs([[??????]])(hw; t0i)))
<s;hw;ti BEL(s)(hw; ti)]
= 9t 0 < t9w 0[BEL(s)(hw; ti) <s;hw;ti
Simhw0;t0i(BEL(s)(hw; ti)
[Know(s;ANSs([[??????]])(hw; t0i)))]
???????????????????????????????????????
????????????????????????????????????????
????????????????
5. ????
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????
(19) ?? w? w 2 [[a? p??????]] i
w 2 Know(a; p) i
P: BEL(s)(w)  p
A: BEL(a)(w)  p
(56) ?? w? w 2 [[a? p?????]] i
w 62 Wantt(a; p) i
P: BEL(a)(w) 6 p
A: :8w 0[Simw0 (BEL(a)(w) [ p) <a;w BEL(a)(w)]
= 9w 0:[Simw0 (BEL(a)(w) [ p) <a;w BEL(a)(w)]
= 9w 0[BEL(a)(w) <a;w Simw0 (BEL(a)(w) [ p)]
(79) ?? w? w 2 [[a? p???????]] i
w 62 Wantt(a;Know(a; p)) i
P: BEL(a)(w) 6 Know(a; p)
A: :8w 0[Simw0 (BEL(a)(w) [ Know(a; p)) <a;w BEL(a)(w)]
= 9w 0:[Simw0 (BEL(a)(w) [ Know(a; p)) <a;w BEL(a)(w)]
= 9w 0[BEL(a)(w) <a;w Simw0 (BEL(a)(w) [ Know(a; p))]
??????????????????????????????????????
?????????a? p???????????????????????????
????
(80) ?? w? w 2 [[a? p??????????]] i
w 2 Wantt(a;:Know(a; p)) i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P: BEL(a)(w) 6 :Know(a; p)
A: 8w 0[Simw0 (BEL(a)(w) [ :Know(a; p)) <a;w BEL(a)(w)]
??????????????????????????????????????
???????????????????????????????????????
???????????????????????????????????????
de Morgan??????????????????????????????????
??????
??????????????????????????????????????
???????????????????????????????
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